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Hyperacusis is a condition that describes the discomfort experienced by a person toward ordinary environmental sounds.\[[@ref1][@ref2]\] Patients with hyperacusis have difficulty in tolerating sounds that are acceptable to most people with normal hearing.\[[@ref3]\] The characteristics and severity of a situation can vary from person to person.\[[@ref2]\] Some patients with hyperacusis report pain upon exposure to sound.\[[@ref4]\] Some patients may find that certain sounds are more difficult to listen to than other sounds. In such patients with loudness hyperacusis, uncomfortable loudness level (ULL) − the intensity level where sound is perceived to be uncomfortably loud − may be abnormally lower than what would be expected for their audiometric thresholds.\[[@ref5]\] Because of a wide range of symptoms, hyperacusis has been defined in several different ways in the literature including as auditory hypersensitivity, hyperresponsiveness to sound, phonophobia, and misophonia.\[[@ref4]\] Although phonophobia (fear of sound) and misophonia (severely negative reactions to specific "trigger" sounds) are sometimes used in the place of hyperacusis, both these conditions describe aversive emotional responses to sounds.\[[@ref2][@ref4]\] Tyler *et al.* \[[@ref4]\] focused on loudness, annoyance, fear, and pain as the different forms of hyperacusis and stated that patients with hyperacusis can experience these different reactions individually or in combination. In this study, we use the umbrella term "hyperacusis" to describe "decreased tolerance to ordinary environmental sounds,"\[[@ref6][@ref7]\] without making any distinction among the subtypes.

Possibly due to the differences in assessment procedures applied and lack of a clear definition for hyperacusis, prevalence rates reported in the literature vary.\[[@ref4]\] Andersson *et al.*,\[[@ref8]\] describing hyperacusis as an unusual intolerance to ordinary environmental sounds and using postal and internet questionnaires, found a prevalence of 8.6% in a sample of the general population. A study from Poland\[[@ref9]\] investigated hyperacusis in a large sample of 10,349 individuals using a questionnaire by personal interview and found a prevalence of 15.2%. Unfortunately, this conference report\[[@ref9]\] did not state how hyperacusis was defined. A Swedish study\[[@ref10]\] focusing on the use of hearing protection and self-reported hearing-related symptoms to investigate tinnitus and hyperacusis among adolescents reported that 17.1% of the 1238 participants aged 13--19 years had noise sensitivity.

The mechanisms underlying hyperacusis have not yet been understood.\[[@ref3]\] It is discussed that hyperacusis may be related to both an increased gain in the central auditory pathways and an increased anxiety or emotional response to sound.\[[@ref11]\] Hyperacusis is often observed along with tinnitus and is considered as a precursor to tinnitus.\[[@ref12]\] Some conditions involving the peripheral auditory system (e.g., noise-induced hearing loss, Bell's palsy, and Méniére's disease) are thought to be among the possible etiologies of hyperacusis.\[[@ref2]\] However, in most cases, the cause of the condition remains unknown.\[[@ref3]\] Hyperacusis can affect the quality of life interfering everyday activities. Individuals with hyperacusis may avoid any public and social setting, as they find sounds loud, annoying, or painful. In addition, hyperacusis may have an impact on a patient's emotional well being, sleep, and concentration.\[[@ref4][@ref5]\]

Hyperacusis can affect individuals of all age groups, including children.\[[@ref7][@ref13]\] It was stated that the patients suffering from hyperacusis are relatively young as compared to the patients suffering from tinnitus or the individuals suffering from a noise-induced hearing loss.\[[@ref14]\] Although hyperacusis is an important problem for individuals of all ages, it may have a great impact particularly on "emerging adults," by limiting their activities and full participation in society. Emerging adulthood is a phase of life between 18 and 29 years of age.\[[@ref15]\] In this period, individuals who start to become a fully independent person and explore their identity and various life possibilities can face more challenges and stressful situations than any other stage of their lives.\[[@ref15][@ref16]\] Decreased sound tolerance may contribute to the stress that the emerging adults have in their own lives. It is noted that the elimination of hyperacusis decreases general anxiety and stress.\[[@ref13]\] On the contrary, emotional problems that are likely to occur in this period\[[@ref17]\] may contribute to or cause hyperacusis. A relationship was shown to exist between hyperacusis and emotional problems, particularly anxiety and depression. Whether an increased sensitivity to sounds may evoke anxiety and depression or whether there would be common and cooperating mechanisms underlying hyperacusis and anxiety is yet under discussion.\[[@ref4][@ref18]\] In addition, studies noted that young adults may be at a risk of experiencing auditory problems such as hearing loss, tinnitus, or hyperacusis as a result of their health risk behaviors, for example, exposing themselves to loud levels of sounds and listening to loud music through headphones.\[[@ref19][@ref20][@ref21]\] For the aforementioned reasons, an assessment of hyperacusis in the population of young adults is important. However, there is no standard and objective method for evaluating hyperacusis. Numerous patients with hyperacusis have normal audiometric thresholds.\[[@ref14]\] Although measuring ULLs is thought to be an approach to help diagnose the condition,\[[@ref2]\] it is important to point out that hyperacusis is a highly subjective phenomenon.\[[@ref22]\] Listening to the patient's description of the condition has been observed to be an important part of the initial evaluation. Questionnaires are among the tools that are used to obtain information about the characteristics and severity of the symptoms that can be related to hyperacusis. In addition, questionnaires are easy-to-use tools to reach young adults who may be unaware that their discomfort for sounds could be an indicator of a problem requiring a detailed examination. The aim of this study was to explore hyperacusis among young adults in Turkey. To achieve this purpose, two steps were followed. First, a "hyperacusis questionnaire" (HQ) was adapted to Turkish, and its reliability was tested. Second, the reduced sound tolerance and an increased sound sensitivity were assessed in university students using HQ.
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Sample {#sec2-1}
------

Data were collected using the HQ distributed to a random sample of students from three faculties, where the researchers have conducted courses. A sample comprising 536 university students (300 females and 236 males) aged between 18 and 25 years was created, with a mean age of 21.34 ± 1.87 years. The questionnaires were administered during the classes and completed immediately.

The hyperacusis questionnaire {#sec2-2}
-----------------------------

Khalfa *et al.*'s\[[@ref1]\] HQ was used in this study to evaluate hearing sensitivity. The questionnaire is divided into two parts. The first part of the questionnaire includes three binary questions on general information including auditory disorders, noise exposure, and tolerance to noise. The second part of the questionnaire, which is the scored part of the questionnaire, includes fourteen self-rating items. Answers to each item are scored on a four-point Likert scale ranging from "no" (0 points), "yes, a little" (1 point), "yes, quite a lot" (2 points), to "yes a lot" (3 points). The mean total score ranging from 0 to 42 and obtaining a higher total score indicate greater sensitivity. A total score that is \>28 is accepted as an indicator of strong auditory hypersensitivity. Items of the questionnaire can be interpreted by distributing them into the following three dimensions: attentional dimension, social dimension, and emotional dimension.\[[@ref1]\]

Translation process {#sec2-3}
-------------------

Prior to the distribution of questionnaires to the participants, the original questionnaire was translated into the target language using a forward--backward translation method. In the first step, two native speakers who are health professionals and competent in both languages independently translated the original questionnaire into Turkish. Thereafter, a meeting involving two translators, two researchers of the current study, and a psychological counselor was conducted to review and reconcile the work. The comprehensibility of the questionnaire was tested on 10 students who had not been included in the study group, and their opinions were used to prepare the final version of the questionnaire. In the second step, a bilingual translator, whose native language is Turkish, and who had no knowledge of the questionnaire back translated the target language work into the source language. The original and back-translated questionnaires were compared, and most of the items were found to be in good agreement. To determine the equivalence of language, the original and translated questionnaires were administered to 30 students who understand both the languages. The interval between the administering of both questionnaires was kept as 2 weeks. Correlation of the two sets of scores generated by the same students when the questionnaire was administered twice was calculated.

Statistical analysis {#sec2-4}
--------------------

Statistical analysis was performed using the Statistical Package for the Social Sciences version 17.0 software (SPSS Inc., Chicago, IL, United States). Pearson correlations and paired samples *t*-test were used to assess the language equivalence. The internal consistency reliability of the translated questionnaire was estimated by using Cronbach's coefficient alpha. Chi-square test was used to compare the proportions. Differences between the mean values were investigated by independent samples *t*-test. The obtained values were considered significant when *P* \< 0.05.
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=====================

No difference existed between the results obtained from the original and translated versions of the questionnaire (*P* \> 0.05). Pearson's correlation coefficient between the scores of English and Turkish versions of the questionnaire, which was given to the same participants, was 0.93 ranging from 0.80 to 0.98 among items, at the level 0.00. The respective Cronbach's *α* values of the translated questionnaires were 0.70 for attentional dimension, 0.78 for social dimension, and 0.79 for emotional dimension. The mean total score for all the participants was 16.34 ± 7.91.

[Figure 1](#F1){ref-type="fig"} shows the distribution of the total scores obtained from the HQ. Examination of the participant's distribution according to the mean total score of the study revealed that 52.1% of the participants had scores that were ≤16, whereas 47.9% of the participants had total scores that were \>16. We also wanted to see the proportion of the participants obtaining a score ≥16 because some studies suggested a cutoff of 16 instead of the cutoff of 28, as will be mentioned in the discussion.\[[@ref23]\] It was observed that 5.78% of the participants had total scores \>28. [Table 1](#T1){ref-type="table"} lists the mean total scores and the scores for each of the three dimensions according to sex. As shown in [Table 1](#T1){ref-type="table"}, the mean scores of females were significantly higher than those of males, both in terms of the total score of the questionnaire and in terms of the attentional and emotional dimensions. Among 31 participants with a total score that was \>28, 67.7% were females. Of the 536 participants, 53.4% answered "yes" to the question "are you or have you been exposed to noise," and 50% stated that they could tolerate a noise less effectively, as compared to what they could do a few years ago. Chi-square analysis revealed that a significantly greater proportion of females (55.3%) than males (43.2%) reported a decrease in their tolerance to noise-over-time (*X* ^2^ = 7.75, *P* \< 0.01). [Table 2](#T2){ref-type="table"} shows the mean scores of the participants obtained according to the responses to two questions, which are not included in the scoring of the questionnaire. As shown in [Table 2](#T2){ref-type="table"}, the participants who responded "yes" to the noise-related questions in the first part of the questionnaire had significantly higher mean scores than the other participants.

![Distribution of HQ total scores (the mean score for the current study is presented with a line)](NH-19-73-g001){#F1}

###### 

Means of total scores and scores for each dimension by sex

  Dimensions    Scores (mean ± SD)   *P* values     
  ------------- -------------------- -------------- --------
  Attentional   4.98 ± 2.36          4.23 ± 2.32    \<0.05
  Social        6.04 ± 3.92          5.82 ± 3.73    \>0.05
  Emotional     6.26 ± 2.99          5.44 ± 2.91    \<0.05
  Total         17.11 ± 7.91         15.37 ± 7.75   \<0.05

###### 

Means of total scores by answers to noise-related yes/no questions in the questionnaire

                                                                    Scores (mean ± SD)         *P* values                  
  ----------------------------------------------------------------- -------------------------- --------------------------- --------
  Are you or have you been exposed to noise?                        18.30 ± 7.67 (*n* = 286)   14.10 ± 7.50 (*n* = 250)    \<0.01
  Do you tolerate noise less well as compared to a few years ago?   18.88 ± 7.43 (*n* = 268)   13.80 ± 7.49) (*n* = 268)   \<0.01
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In this study, approximately 6% of the participants obtained a total score that was \>28 points. Khalfa *et al.*\[[@ref1]\] suggested that an individual who had a total score that was \>28 could be considered as hyperacusic. It was observed that previous studies present rather variable prevalence rates for hyperacusis ranging from 6 to 15%.\[[@ref8][@ref9]\] However, in a study that used the HQ, it was found that 1.1% of the participants met the critical value for hyperacusis.\[[@ref22]\] Estimating the prevalence of hyperacusis with good precision is thought to be difficult because a universally accepted definition of the condition and a standard method to determine it do not exist.\[[@ref4]\] Therefore, it appears difficult to interpret whether the rate of occurrence of hyperacusis in young adults obtained in the current study is high or low from the estimated prevalence of hyperacusis in young adults. To our knowledge, there is only one previous study investigating hyperacusis in a young population similar to ours, indicating a prevalence of 19.7 in the 16--19 age group.\[[@ref10]\] Although Widén and Erlandsson\[[@ref10]\] explored the presence of hyperacusis asking some questions regarding noise sensitivity and the use of earplugs as we did in this study, the questionnaires used in these two studies were different.

The mean total score was 16.34 ± 7.91. We can say that this value is quite close to the value of 15 ± 6.7 obtained in the study of Khalfa *et al.*\[[@ref1]\] Shabana *et al.*\[[@ref24]\] investigated the HQ scores in three groups, identifying the presence of hyperacusis based on the participants' complaints of hypersensitivity to everyday environmental sounds. These groups included (1) individuals complaining of hyperacusis with tinnitus, (2) individuals complaining of hyperacusis without tinnitus, and (3) the control group. In their study, significant differences were found among the mean total scores of the three groups (hyperacusis group = 20 points, hyperacusis + tinnitus group = 28.9 points, and control group = 9.6 points). Shabana *et al.*\[[@ref24]\] noted that the control group included individuals not complaining of hypersensitivity to sound or tinnitus. When we examined the scores of the participants who did not report a decrease in sound tolerance, assuming them to have no complaints of hypersensitivity to sound, we found that their mean score (=13.80) was significantly lower than that of the others (=18.88). The proportion of participants who reported noise exposure or a decrease in their tolerance to noises was significantly greater among the ones with a total score greater than the mean score in the current study (*P* \< 0.05). This made us believe that the participants' thoughts on the effect of noise on their lives were clearly reflected in the scores obtained from the questionnaire. It was observed that 47.9% of the participants had a total score that was greater than the mean score of the current investigation \[[Figure 1](#F1){ref-type="fig"}\]. This result is in agreement with that of Fackrell *et al.*,\[[@ref2]\] who found that the mean score of 47% of the participants was higher than that obtained in their study. In the study of Fackrell *et al.*,\[[@ref2]\] it was observed that only 7% of the participants attained a criterion of 28 points, as suggested by Khalfa *et al.*\[[@ref1]\] for the determination of hyperacusis. In spite of the similarity to our results, where 5.78% of the participants were assessed to be hyperacusic, it should be noted that Fackrell *et al.*\[[@ref2]\] used an HQ to evaluate the participants suffering from tinnitus. Although we did not question whether the participants suffered from tinnitus, two participants reported "ringing in their ears" when they were asked in the first part of the questionnaire if they ever had hearing problems. Considering that hyperacusis is more prevalent among individuals with tinnitus,\[[@ref25]\] the rate of occurrence of hyperacusis in our participants may be thought to be relatively high as compared to the results of studies conducted on tinnitus patients.\[[@ref2][@ref23][@ref26]\] Only two participants' suffering from hyperacusis in our study, however, should be interpreted with caution, because tinnitus was not questioned specifically.

We saw that the mean total score for the participants who reported a decrease in their tolerance to noises (according to non-scored questions) was approximately 19 \[[Table 2](#T2){ref-type="table"}\]. This made us think that there may be potential hyperacusis sufferers among the participants scoring \<28 on the HQ. Critical value of 28 for the HQ score for classifying hyperacusis has been questioned by several researchers.\[[@ref18][@ref22][@ref23][@ref26]\] As it is seen in Shabana *et al.*'s\[[@ref24]\] study, the mean total HQ score of the hyperacusis group was 20. Meeus *et al.*\[[@ref26]\] stated that 28 was too high because the majority of the patients with hyperacusis complaints in their study scored lower than 28 on the HQ. Fioretti *et al.*\[[@ref23]\] using the HQ to measure sensitivity to sounds in individuals suffering from tinnitus suggested a cutoff of 16. Similarly, Jüris *et al.* \[[@ref18]\] proposed that the cutoff for the Swedish version of the HQ should be lowered.

A greater proportion of females than males reported that they experienced a decrease in their tolerance to sound with time. In addition, females had significantly higher scores in terms of both the total scores and the attentional and emotional dimensions than males had. This result was in good agreement with the findings of Khalfa *et al.*,\[[@ref1]\] who reported that females had higher total, emotional, and attentional scores. Shabana *et al.*\[[@ref24]\] found a gender effect similar to our results only in the emotional scores. This can be interpreted in two ways, as Khalfa *et al.* stated. First, females could be more vulnerable to sounds. Or second, they could express their discomfort more readily than males.\[[@ref1]\] It was reported that high levels of emotional exhaustion make females more sensitive to sounds. For this reason, the importance of assessing emotional exhaustion for the correct diagnosis of hyperacusis is emphasized upon, particularly in women.\[[@ref27]\] In addition, the role of hormone-related variability in sensory processing in women is discussed among the possible causes of hyperacusis with unknown etiology.\[[@ref28]\] Women may be more sensitive to sounds and experience more emotional or auditory distress in association with hormone-related variability or changes in emotional state. Consequently, women may experience more threats from sounds and focus their attention on the negative effects of noise, which in turn may lead to hyperacusis.

Hyperacusis is a condition that can be extremely distressing and has a negative impact on patients' lives. Individuals with decreased sound tolerance may experience social, attentional, or emotional problems due to some sounds, and they have to take appropriate measures to avoid exposure to noisy environments. Given that this condition is subjective, the patients with hyperacusis often suffer from a lack of understanding from others.\[[@ref5]\] In addition, young patients with decreased sound tolerance may not be able to identify the fact that this is a medical condition that requires investigation. An important finding of this study is that although the participants reported a reduction in their tolerance to sounds or obtained a score indicating this, none of the participants took the problem too seriously to search for a solution to their annoyance. Besides, the results show that women exhibit a greater tendency to experience attentional and emotional problems related to reduced tolerance to sounds. After language adaptation of the questionnaire, it was found that the Turkish translation of the HQ was conceptually equivalent to the original and had good level of reliability (*r* = 0.93, *α* ≥ 0.70). However, the participants were healthy university students within a narrow age range. For this reason, although the findings support the reliability of the questionnaire, further testing with various populations of different ages is needed to establish the validity and to assess the psychometric qualities of the Turkish form of the HQ. Questionnaires such as the HQ make it possible to reach a large number of people and to detect the presence of experiences related to hyperacusis. In conclusion, it can be said that even among young adults, there exists a group of participants who exhibit some problems that may be related to decreased tolerance to everyday sounds. In addition, a gender difference is evident in the findings showing that the HQ scores of females were higher than those of males. Investigation of sound sensitivity and its consequences via the HQ may help to determine the need for a detailed interview and to diagnose the presence of hyperacusis as early as possible. This is especially important for emerging adults, who are in a transitional phase of their lives, because hyperacusis may hinder their ability to overcome challenges they face in this phase of life. Identifying hyperacusis early and providing required support can help reduce the long-term impact of hyperacusis on emerging adults' lives.
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